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ATtSTRACT 

This, paper explores some Important is&uea with re- 
gard to ubjub; computers in educatLon. It probes Into 
the question of what prop ramminc; ideas and projects 
will mgage y^ung children, In particular, a seven year 
old child'* i nvntviHncnl in lurlh* SJTii|i1i.li, , ;< is prtvw::! L^E 

ad a ease study. 



TTufl pa,pjr dfcaCrlhim and comments on the experi- 
ence of a youn^r chdld Ln the If IT AI-LOGO Lab where 
she was involved, in talking Ln LOGO to a display turtle 
and a PDP-11,.'46 computer. The child t a second grader, 
spun I several hours on a consecutive Saturday und Sun- 
day engaged in interesting debugging .'SHSskins. Silt 
worked king unci nurd. Why she cnuld dni su and why 
the experience wu_s w interesting Li partially explained 
by looking at htr past experiences. In mid-January, 
the year before, when she was a first grader, she and I 
started working fcGgeiher learning about turtles and 
their world and thus explored turtle graphics. She 
visited twice a week for a month, staying from Va ** ^i 
of mi hour, Wo continued to meet, but less regularly, 
until the end of April. During LkuL lime nh« learned td 
talk to the display turtle. She learned the LOGO turtle 
eommanda like CLEARSCREEN (CS), FORWARD 
(FD), RIGHT (RT) h LEFT fLT) , FENOOWN (PD), 
]'F?:N"t"P (PU) ; and she learned !:;■ upo I hem to iruike 
i j] j herdwn ciniimundij fbr the Lurilc. 

My goal for her first ycur had been for her to 
understand prwcdurcji tmth by u^ihfj them and con- 
structing theni. She wan. jtSven the follawLnsf kind of 
experience. She made the turtle draw something by a 
aeries of direct commands. She would then think of a 
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name for the picture (or piece (if picture) and teach 
that wurd to the computer. To help- ber In this con- 
struction I wrote down the commands ae ahe debugged 
them, When she "taugbt' r the procedure to the com- 
nn Lcr she would either read the rommnnds US I had 
Written them Or 1 Would read them to bet. Then she-. 
would try out or "run" the procedure and see If there 
were any bugs. 

The kinds of debugging situations Eat encountered 
varied but I was always ready to intervene In c&at the 
situation became unrewkaMe For her. I presented Est 
iviLli the .?H.mif kind el material? and jsri.jiTLN an I de- 
veloped for alder children. What I expected to see with 
a young child waa a clearer indication of where hugs 
in the n i liter in] and ideuii luy, (.(., what ideat* art hard 
to graep and what jdeasi can be understood if predated 
in a criaper manner or Imbedded in better situatLons. 
From the sessions with Lin, another first grader 1 had 
worked with quite extensi^c-ly, I developed techniques 
and P-idJS wh;i.:n, have hplpi^d older children get Intu 
turtle work, and subproteduriiatlon, debugging, an- 
thropon^rphtilnft. 

Let me back off a hit here and explain what prepara- 
tions! J had made. To aid kids, in defining procedures 
iLr.d 'm nx.p]n>it the idea uf tKuchiiig things to the <r.\m:- 
put-er I provided a procedure called TEACH. This 
command was used Instead of LACCs TO for denning 
procedures- TEACH requested a name for the pro- 
cedure to be ieSnei and then asked for each instruc- 
tion of the procedure by saying ""STEP 10:" etc. until 
the child typed "END". Thus, line numbers were as- 
signed to each instruction starting at 10 In increments 
of 10, I also prepared procedures for making squares, 
circles and pieces ol circle, They require inputs, which 
allow their size to be varied 1 . The ehild also had th* 
choice vt using" either R&QVARE qr LSQUARE, 
RfJIRCLE or LGIRCLE, RARf: or LARC. For ex- 



ample, 



□ 



could Kw drawn by RgQTjAKE nr 
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LSQUaRE ; only the turtle's starting and stopping 
atatea indicate which procedure ahould be used. All of 
these procedures wflne treated an primitive CDrr.m.iind.v 
Nr..nrLhH:Li!HH, man'. uhLLitr^h Will -each the- turtle to make 
■ square or circle of Axed size fcy using FORWARD 
and. RIGHT, thereby understanding the- turtle's be- 
havior in the process- 

The turvl$ became mgrc than il drawing device. It 
wag n criiiLtiiTr with EertaLn frehaviOj-.* which are inter- 
sating- f-d study and isiljfht help lm understand ouraelvea, 
The turtle liven on a display screen. Its initial stare is 
In the middle of the screen with its ncse pointing north 
or at degreea. We can change its Btate hy telling it to 
move FORWARD some number of unita or turn 
RIGHT aome number of degrees. We have marked the 
juinr&n vith 4 differently L-.:i*onxL labels NORTH. 
EAST, SOUTH and WEST, So we begin to build up a 
description of the turtle which ia outside of the words 
provided by the LOGO langun-irc. Some of Ihcac w; use 
to form * meta-lauguage while: other* we turn into 
lJt)(iO commanda. 

Tin: pruvki-jA remarks, are meant to be background 
to the core of thia paper, which is a picture of Esfs two 
day interaction in the turtle-LOGO world after n hr^nb 
of aLmost sin month*. Wkn Kul mrrtvi^t then- was an. 
inilinf bit of *wkwardn*iuv. Her father was with her 
ll:i..I v. iLMii-l .::■ sit what Mnda of things ahe would be 
dolnfl. The Work area was draatically changed. And 
Eat wore a pavrh on her Left eye. Her work from sis 
rnontha peo was in her workspace. I auggRled ehe 
show her father her- flawer. a rather apeetaeular piece 
i:-f opEiftrlnniartt. She exclaimed, "Oh yea you say OH 
fwven tsmea for thLa.' 1 She did It, her father aatEafled 
at having seen something and reassured that she could 
pea,, left We then abandoned last yenr r s work and pro- 
ceeded to rcinv^ligwtff the tqrUK'a behavior, She re- 
membered turtle commanda En their abbreviated fnnn 
like C3. FD. RT r LT, RK and al&o TEACH. She had 





difficulty remembering how to execute commands. That 
i* *ki: Jprpni lo prtas the OR button and ahe also forgot 
to ajpate between wards, l.uxt pmr Ijiji anticipation of 

the Lebel keyboards? we had marked the V.R key DOIT 
and thue the metaphor of '"teU the computer or turtle 
to DO IT." Unfortunately the key was no longer bo 
marked. Hut Eat developed an iutareatlng way out aa 
a result. Thin iLttle aneedute will tic discussed Later. 

i had not made a firm plan tacaus* I wanted ui hit: 
what she remembered^ how ahe had changed, what the 
almpaphere was like. I didn r t want to burden her wLth 
lust year's e*]>cricncc. I had wanted to start off freah 
and she Iimk wanted that v> 1 cleaned out her workspace. 
Intellectually we'd build aya what shs knaw bait we 
wouldn't examine laat year's work. (Hive you ever 
tried to understand a program you wrote iix mcinUug 
iigpl) I aaked her to make the turtle draw a square 
or a bfjx. SV pne^rpd to think of it aa a hoi. (Laat 
year ahe had written & pfrowdurc cjLllcd EOX.> 1 told 
her in review that RT £0 beaded th« turtle from 
NORTH to EAST. 

She made a aquare, Usins TEACH (another result 
of work with Lin> ahe defined FOX, her box. I helped 
her by wrEtinp down whatflhe did and reading it out to 
her. But now I wanted Lj make her independent. I 
poaed the following probkm. Make amether FOX 
under the flr.it like chiM : 



D P 



■ - .1 



The turtle drew FOX and its stopping state waa !H> de- 
iJsreeui left at ii* vU.wi.ims state. Thia made the problem 
harder, more distracting.. E«L knpl producing 



□ 



Tbe turtle's BK-tione upside down I 



oi- tbL* 
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but thia 



wa» bard. ] Mat liiv.vn jind lu-ki\:l with 



her about the turtle'?, nose when it started and when Lt 
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stepped. I .-^LiJ -Mnytjc [t would be eaglet if the turtle 
widcd the same way m* it started." So we changed 
±--C>Jt. .She did find it ratler. 

Our next project was a man„ & stick figure man. I 
drew it and said, M Whafa that?" "A rcum" she said. 





We debugged it together facing the difflc uLtJes of this 



being the s*hK He this 



h llUt UpjILlii ■ 



dnxv-n. I picked this* kind iyt figure rather than one 
with different arma and leg* because it is easier and 
hai'dcr, There are fewer partn making it easier but 
the idea of representing arms and Jrg? by the same 
procedure is, il bit. jjLrri riff the first dune. It Lj r of course, 
part of es|jUtilj]ui the subprwedure same. Another 
new idea ahe eiicnuntured was having ba relucatfc Ikr- 
turtle's atarting atat* to sacommodate the man's head. 
V/a nad to back the turtle up 9(5 unite before running; 
tin- irifljj procedure. 

We ■jLuplit the computer how to drpw the LEGE/ 
ARM&. First she taught the computer to EH which 

cauHed the turtle to draw this N^^^ . 

TO Kll 

10 RT SO She knew she could choose anntbpr angte 

20 FD 100 

30 EK 100 

•tO IT 60 we emphaaLsed the 2 part process 

60 IT m 

60 H> 100 ft * y ^ iS *S tt ^" "v" *N^ 

It) BK 1(W 

4 fef Jf It ■< W 1* t n 

SORTflfl 

END 

Kovf Est forgnt for « moment that our plan had. been 
to turn EH upside di?wn. When she ran EH she com. 
plained it wasn't mating Jb^s. ITtL? is interesting be. 
came it often happens with older kid* hm well- The idea 
ai relating 4tbjce*9 1® make diem be different is con- 
tracted here with minting objects to understand they; 
don't change. But here we b.K>k #t the object differ. 



t&tfcr. This shape 



but rotated like thla 
She taught D. 



can oidy be nrms, not legs-, 



, it can be arms and lcga- 



TOD 

10 RT 18* 

ao£H 

so ht iag 

END 



]ast >ttiir sJie woutd have M&id lip W RT 
90 



She then put the pieces together and added a neck 
This ye.&.r she chose numbers like 150 and 40. Last 
year she would Wt« picked iS t JB. etc. or 90. 

When it was time to make a head there was very 
little screen apace fc*t, I saw it coming and began 
suggesting teaching the Imdy pnr- 9 to the Lu:ripu»j,:r. 
Wntti she ran into the cHJfinutlty/ we were already milk- 
ing [liSnEi* to deal with LL She tunght UH and then before- 
running it she backed the turtle SO units. (This time 
she -used 90. Was it because EK was suit u* familiar as 
J-TJ?) When we made the head there wem rglatie-n 
deciniojis and then size dociMinns, She had forgirtleai 
the effect P f ECIRCLE/LCIRCLf-Vs, inpntj it wa.1 the 
radsua nut the diameter, hut one hg^gj- drawing ^vas a 
samcient rentlnder. FTrrc were her ['"^disrea, UH 
wid RUTH. By the way, <i*inff D tor bi>l3L uime and 
legs worked out well and surprised me. 

TOUH 

10 D i , i 

20FD1BQ .-.j, \ "T 

30 D * r^ ^ >v. ^ 

4D K [} 40 
END 

TO RUTH 

10 BACK 90 

bd(:h 

30 LEFT 90 

40RCIRCLE30 

i-i ILICHTSO 

60 BACK 100 We toak 30 awu>- fmrn 1R0 and added 

40. 
END 

The way we worked followed lan.t rcar's'pattern: 

1, llraw something on paper. 

2, Draw "it" on the ?ctcctj uaing direct comm^ndB, in- 
cludLng Buhprocedares alrendy tanght The quoted it 
fit" J meano that we are opportunistic. If something- 
better turn? up as we draw we might ekange our goal, 

3, Now we toauk Umj computer to do what we juat did, 
(Thia la the atep on wkieh 3 BhaLl -concentrate in the 
nr.x* pages.) So the modal for the learner is: 

10 Do something 

SO Teach the computer to do it 
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]n rnnrr d.i:tuil wc rnuld juld : 

S l 3 kn it ui*t 

lb Think abiiiic how you do Jt 
2fi Think about why it didn't Quite work , , . debug 

Next I ashed Eat to make another man without 



o 



BM-li 



dwtrojrtHg RI'TH. We discussed how It dLfflered from 
RUTH. ThlaonewastobeMARJE. E^t really wanted 
to make MARIE and worked hard at it. What she could 
and what she could not do by herself revealed some in- 
teresting patterns I have often seen jmd talked #bout 
but which have r.i?t brain diA::ussi;d explicitly. Sa '.vi'n 
Inuk ih detail At her pnign&iii. 

Remember RUTH used UH to make the body, UH 
ran D to make the aims and the lege, To make MARIE 
we want to replnce UH by * new procedure {Est 
eventual I y called it £) , but first she heeded ta rOplajie IJ. 
isl'ie caUei her neu- procedure K. 

TOE 

10 RT » 

20 F11 100 A f _ ^ *_ ^_ 

SO KK UKt ■ ■ - . 

40 RT ISO 

GQFD10Q * " J * L 

<i"EK100 

7DRTW> 

END 

Est flr*u not do thuj dirr^Uy. P*rh*pa doing bo i a loo 
"formal" f*r bar age. Perhaps the w*js feJI&wihg ;l 
pattern I had set up last year. Whatever die reason 
her way was to "be MARIE herself", i.e., ahe would 
Five the instructions *s direct commands which would 
later be taught using TEACH- This is how she did 
everything. But- there it more than one way to da thist 
So back to details. 

I Left Eat entirely on her own. She worked for isome 
X minutes and eventually produced the result she 
wanted un the ^ereim . This nbvLiHis]^ yJi^u'; u nrnatex/ 
of FD r RT etc. as well a& an ability to ur^anin: her 
work. But now comes a difficulty often seen in children 
thiH age. Sh'.- I.Lii; cm the piipcr in front of her all the 
commands- for MARIE. She knowa bow ta lime 'E"KA4v]I 
und certainly en aid hare typed it «11 in (this ah* had 
cUmt before!, liut her immediate grcfl-l was different. 
She set herself the sub-goal of "teachJufc the; \tgt" r i.e., 
cf making 41 subproeedure K, whkh she would later 
Inenrporate into MARIE. Hut she blocks here. She 



seems ta And it hard b> ianlnt* jnqh iho instructions 
ahe needs for this. Why? la thi» a. quirk of my torch- 
ing or something deep? Seymour aaya It look* like a 
"figure ground problem", "atrueture dependent per* 
ception^ ,|l rBverBibi]ity n and like what J, Bamberfer 
qr.ts in children's descriptions of clapping. I don't 
know, bi.it it fecli! HJ<e a rc*d proWem- 

I watched from a diatance and eventually decided In 
intervene following a principle of allowing children 
enough success soon enough to make the fight worth 
while. Jt needed hardly any intervention. In cases like 
thLs it uaualiy doeau'". utwA muuh. Often it is sufficient 
to jiay: ,J Ok r Iel'!5 da iL together." But then all I do la 
rpjud to her wh*t she sees on her paper. Another tech- 
nique that gets the same result ia to write, or have the 
child write, on a piece of paper juat whnl sbe bus typnd 
to the computer. Why <Ut them; ;uMtc thing? helpT Be- 
cEuhc it La a Iri villi problem? Hayco. But perhaps abo 
hoc*use it is s deep problem related to what pay- 
chologiata might call attention and what v/r. mig-bt eull 
the Lontrol proceju at ^ub-ptbcedup; management, Any- 
way, Lt needed v^iy little intervent-ion and she was off 
on the track and soon Marie worked. 

Ktv^nrch La?ne? ; underatamd thia phenomenon, gee 
better at observing juat what intervene ion -A-uri-s unci 
why. crack the pro^reasi of a ehiJd irvr.r longer perioelB- 



SOME GENERAL OBSERVATIONS 

1. Compared with last year Ert amU W«rk ntmch 
more independently. (More than ball a year in a Ilk 
piece of her life I j 

2. Her work with RCIRCLE and LfJIRCLE would 
h«ve been easier if the inputs were diameter (whLch 
"c^isti") rather than radius {which is about a 
ngn -ia i^Lcnt point rolled center). Although later she 
made a deaJgn whicb »-a.i understandable bec*uaethe 
input was the radlua. 

\ : : :-h- '■:;■■: ^r: i;'; r i,T:i.-n- hrring -■. £2 Th^ ahe 
liurwt by plnyiny thi.? jrumr; with the Computer : after 
typing an mslriictiiKa sin: wnuld S"-j-' r I", ■ il ■.■ ■! 

dramatically "DO IT" while hittliag the f:tt key. She 
knew what "game she was playmjf". There was no 
trnec nl ray mnTiipuUiting: her. On the contrary she 
manipulated herself. Wc'31 Mis nnnther good esampte 
m day 2 i>f how ahe k able ta set up a dcJiltcrnte 
strategy of programming around her own perceived 
bog«. 

I Lttt up the m&dd fur DO IT unci r<s:l that the way I 
did It <the rhythtn. the d.«gTH;r of "reality" and also 
pkyfti]neaa > etc.} made a very hig difference as to 
whether this liind of thing wnrfcs. On Day S ahe in- 

veiitftHc similar i™:hni<[ucs of her own. So perhaps rny 
suggestion took only because it was a ktnd of thing she 
oWs !<,pontjini.*,ni5ly. llig research issue 'I 
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Axain I iuiii nn defiled plan except the j*eneral Ldea 
of ma&dim an animation in which RUTH and MARIE 
alternate to give a jumping rfFcct, ] Had written a new 
aUL to help in snapping picture* called T& whew cffEct 
L-i tu iulvh.: 5.K AFs. But when I used it with E*l [ hain't 
tried It out und it had a bug? I really (tot flustered bj- 
that. Lskhum : dun'l uj<ft undebugned stuff,, but if yoa d* 
don't get fluste:red. 

To warm up I showed Eat POLY, She plajed wifli 
inputa, I allowed Iter KjLY 50 90. Then I asked her 
to change the shape. She tried I'tH.Y &0 30. She 
didn't want to call it a star (a 3 painted star), then she 
tried POLY 60 40, POLY CO 60, Then ahe tried POLY 
20 3*, and POLY 2*> 20. She remarked that the laat 
two were different sized circles. Finally ahe tried 
POLY 2* lOU followed iiy POLY &0 105. She had to 
struggle with the Idea that the: 2 figures, were the same 
shape. The firat one was very Liny. So she tried FOLY 
l->"i I'M Th,-i1 --.r -\;uu;-±-. could Iji t<u! samn iu IMLV 
3 f J lud, but wt.il I the ais* of the figures did bring intg 
question whether lh* shape was Dm same, 

My inti/idioci i?n the day before was to make an 
animation, usdhtf STJTH Mid MARIE, We continued 
to work on thia aeheme after I Rx«L a TS mi^ . When T 
discussed what ws had to do : 

DISPLAY :RUTH 
WTPBCLGAK 
[HBl'LAY ;MARIE 
Wli'KQI.KAK 

and do these steps over attain, I then added wr. wjhlL 



5-a¥ 2fl JN 




iV:i t SB 



PCLY m L«» 



the computer to wait and Bugeested that it WAIT 5- 

Th« -i>lluTvi:n,|f cijnvprjntipn ensued. 

K ; Does that mean 6 seconds 
C:No 

WAIT CQ it* second 

E : But if I Hay 1 that's u HBoond 

C: Yea hut computers count faster. 

Then Seymour Intervened and played a RACE with 
her. He wrote RACE. It took an input, a atartisng 
number and them counted up to 21 by one's. So 

RACE -»1 S3 4 6^6 IS ... Si 

He aaked Eat to eount fl#aln*t tkr computer- Thy 
computer won. 

The racing and counting seemed til JfU'e ariaib,ar di- 
mension and added more reality to some aspects of the 
computer: 

- , - its sequential behavior ( After all up te now the 
result* of h«r pregrima hitvc been static. So even if 




PCL1 56 9* 



P0l7 &b aa 



POLY Z5 SB 




PBLY 3S 4* 





PDIA 1 !J J* 



POLY SB 3* 
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the drawing 1 is sequential, the static may he more 

real,) 

, . , it? wniw af Lime 

. . . its qiittirieaj, (even though, this isn't in the 

nanosecond range. ) 

She finished tea£binjj P to the eximputtr. She and I 
resumed oui discussion about recursion, F was to be 
recursive:, We had played the people procedure game 
(To FOW RAISE- ARM LOWER-ARM SAY-POW) 
ka.nl Vear but yJLt diJr.'l rcrritinLer. I auked her In be 
the POW procedure and we worked thrudfcli it a^ain. 
Then ahe made F behave Ln the same way and ran it. 
The desired effect wns achieved , 

I asked hfcr Ui j™ ]£|RCLE «id RCERCLE to make. 





the ijiileklj- w*rie 

apt dl LCIftCLR tW> etnd 

LCIRCLE BO 



AsrsLn an interesting 1 phenomenon (the ">tart up 
bcs") : ahe- seemed to block antLl 1 hhU "Whu annual 
moving the turtle?" A trivial piece of advice. Perhaps, 
it really means "il^p being com plicated, do samethmff 
dimple.' 1 

She asked haw much to move LL I annw*red, H W«ll 
it wwlka M unite to the middle of the bL£ circle and &> 
unit? ti.> thp: middle pf the small so move it SO take 
away ftfl- &hc did «id wmpletcd the picture, We then 
took a. break for lunch. 

By the war I had tried la accept her first version hut 
she would not give up on the original picture. 

After Lunch I aaked her m mukr: 



D 



Then I went aWftV. I fcuspisCOni she. luuL rititnliziiri her 

experience with the head of RUTH and MARIE. 
E w«n t^d to see if she could undo it. 
She worked wry hard- 



She get 



sun ticrr 

o 




o 



J finally modified the model to 



She raid no she only wanted 1 leaf. (Esthetics). 

She did it! SJie called it DF for dumb flower {-Benin 

emphatic and dramatic). 

In all this I see another interesting phenomenon. 
Cull it making elichea. Are they good or bad? Perhaps 
necetsajy. Anyway that's how It Bewrtls tn Jlo, (Sey- 
mour MijM it ekiw Jiug ih?. h.l*;p!>]rtjf i?f "frftmc theory" 
and something c:»g:iit:vi.: ]>x.yi:hn]cj{i?'-? rjill "sterwj- 
typmfr". Again I don't kmav, but J r -m yLud te Vnnw 
thflt theoretical people are paying attention to the 
things that seem important. Also, what d ufc » Pl*g*fc 
Tin.inn h j- .whema 7) 

Here L* ■ «rieg of eveaits. 
In making the men fcjtenrmtmuteri 



o 



The obvious* fltef pain at dotng thin bj 

RCIRCLE fr* 
but thia gives 



D 



This time using LC or RC (which book diameter a* 
their in put J , 
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The debugged veraloa In FD &Q 



RCIRCLEJW 



.0 



Eat worked awhile an Ihla and eventually knew huw Id 
rr.nkc JLirun:^ Like 



o 



Now the flower model willed, for 



D 



which Eat had previously found rosier- »ut now the 
haa trouble. She haa "forn-.rri u cliche" ut -overjjfen- 
eraliaed" or whatever, Ywi might say "welt abe doe&n't 
underataTid anything. $h* ia echoLn(r mechanically." 
But it 1 * not ao simpht. Look ac what bamjened when I 
w&gv.xiA-.ii putting in a leaf to form ; 



o 



::(-.!■ :i..,1::': riiiki- 



o 



c 



aa ahe would if "LT 90 ECIRCLE" hud been completely 
ritualised. So it's mere subtle. A^lutlly Eat had de- 
vi.'lnped another cliche. Jnstrjut tot xtying LT flHJ, she 
wen M J«iy KT M, RT W, RT -BO. In tbia problem there 
waa payoff. Then she would atwayB turn the turtle 
right. 

My nest nuff|jc*Hnn *' 11 " to «wk* a ™ w * f Bowera. 
She did 



o 



DF 
DF 



i.n»t the wuand I3F drew the same flower again- A^tn;i- 
ia.hnivn.1! Bug? Again a very "trivial" piece of advice 
got her gnlng. I pointed to where the iwxt flower could 
be. No words were necessary <wh»t ji lesson for taLka. 
five teachers!} . . . she knows hew la drLve the turtle 
and she quickly drew 41 raw «f flowera. 



00 



DF 

RT90 

FD5D 

RT90 

RTBO 

ET90 

DF 

jf.TK;: 

ete. 

"Fantastic" I aald, "and what about one to the left,"' 
Serious ehinkinr . It baa to go BK led she said, "bis- 
cause there are 1 2 3 of them," 

Again the research problem 1 What do these "little-" 
■.ids meAn? WJmt h the learner'a problem. Thia 
learner *>int:tinit;H handled diL9 anaszinffly. Her flower 
drawer ia called DF. Like many children her mf* ih* 
sometimea reveraes lettera and especially since FD la a 
LOCO word. So aeverjil Umi-a hi;r ir.t*;cKl*:d DFgot the 
reply; 

FORWARD NEEDS MORE INPUTS 

&i nho wrote a big DF on a piece of jwiper. Put ft circle: 
around it and looked st it ritualistic! ly evi±ry dnte abe 
wanted to draw a nower^ (Bc*L model thin year of 
dcbuffBinff.} 

I emphiulie: the partLoular trick for DF w.|ls entirnly 
her own Idea. If I helped it was by eonveylngr (rather 
than tallina;) an attitude ha dehujrjslnu and towards 
luiLnjf paper and pencil aa a material aid, ■ h.u.i3 etlen 
taken up the pencil in times of dif&culty. 

Finally ann'.hcr "cliche" which I already mentioned. 
Eat never used LEFT .ipontsneoualy. She knew what it 



won 
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Eut on her own 



did and w*>u]d obligs Jf unJmij tg uae it. 
*hp would gay 

RT90 
KT SCI 
RT9Q 

r*thi;r iji»n 

There mwnied to be no reason tj wmplain or "correct" 
thin perfect]}' Adequate reprsseritatiisn! H mtcrht be 
Juteirtatiivg to watch its development. Hut pnilsnljly not. 
Osie day aim will uae LT !W and do on* will ever kan-rt 
what happen^, fcscept her, perhaps. 
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